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(57) A lead has a thick par. havir%g a nckness o! 0. 
2 mm and a thin paM having e thickness of 0. 1 mm. The 
thin part is lormec* having a greater width than the thick 
pari for preventing the lead from pipping from a resin. A 
semiconductor chip is fixed on the thin par: using a con- 
ductive adhesrve. A lateral surface of the thick pan and 
a lateral surface of the resin are simultaneously lormed 
by a single cut so that the thick pans lateral surface is 
located at 8 lower end area of the resin's lateral surface 
and these surfaces are exposed forming the same 
plane. A bottom surface of the thick pan projects by 
from 0. 03 mm to 0. 05 mm from the resin bottom sur- 
face to meet lead stand-oft specifications. Thick parts of 
other leads electrically connected with elect/odes on 
the semiconductor chip with Au wires, are likewite 
exposed at the resin lateral surface and projer. from the 
resin bottom surface. Such arrangements realize high 
density mounting of electronic components onto a 
printed board. 
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Description 

BACKGROUND OF THE INVENTION 

The present inversion relr.es generally to elecron.c 
components of resin moioed pacage type, and. nre 
particjlarly. to electronic components suitable lor sur- 
face mount technology. 

Electonic CDrxo-.e~.rs. of re su-face mourn tvpe 
are wet! known. FlGJF.E 22 sho^s tr. erter-.a v.eA c' 
a conventional electronic comconent of tne suface 
mount type wh.ch inco-po-ates : k .c e -r. a semiconoucto- 
chip (an electronic element). Eiecvomc component 7D, 
shown in FIGURE 22, has elongated, fir st tc th.rd leacs 
71-73. 74 is a resin having the form of a rectangular par- 
atJetep'ped which encapsulates t semiconductor chip. 
Each lead 71-73 horiiontaliy stretches out trom oppo- 
site lateral surfaces of resin It and has an L-shaped 
beru The bottom dimensions o' resm it is : .6 mm » z e 
mm. and each leao 71-73 projects t-om resin It to* from 
0.4 mm tc 0.6 mm. Tc p-event poor soldering (: e.. 
defective soldering in wmch. wnen mounting electron* 
component 70 onto a primed bcarc. £ cood bond .s net 
produced a; a junction between the printed boarc* and 
eachlead 71-73). t. is required b> lead stand-oh* specifi- 
cations that the bottom surface of resm 74 floats C mm 
10 0.1 mm on the printed bca-d surface. 

FIGURE 23 is a plan view of a conventional lead 
frame tor use ir. the fabrication of eiecvomc component 
70. lead frame 8C of FIGURE 23 is termed of a rectal 
gular metal plate mat has a unilorrr. thickness and ccm- 
prises lead lormatior. par; ei and exterior frame E2 for 
enclosing lead formation part 61. Bridge pan B3 is pro- 
vided which acts as a bridge to connect ton ether oppo- 
site sides of exterior frame 82. and a plurality of sets of 
lead parts 71-73 extend from the opposite sides of exte- 
rior frame 82. These lead parts 71-73 ae one-dimen- 
sionally placed at pitches ranging from S O mm to < 0 
mm. running in the lengthwise diction of lead frame 
BO. 

The fabrication of electronic component 70. mat i6. 
the assembly process thereof, comprises a die bonding 
process, a wire bonding process, a molding process, b 
debumng process, a lead finishing process, a trimming 
process, and a terming process. In the die bonding 
process, semiconductor chips a*e fixed on the corre- 
sponding leading ends of first lead pans 71 of lead 
frame 80 of FIGURE 23 using s conductive adnesK-e In 
the wire bonding p-ocess. two eiectodes on each sem- 
iconductor chip are electrically connected wr.h the lead- 
ing ends of second and third lead pars 72 and 73 by 
tine wires o' Au (gold). In the mo.dn; pro: ess. a moid 
assembly for ransfe: moid is usee to integral encapsu- 
lation of the individual semconructo' chips, the Au 
wires, the leading ends of lead parts 71-73 with resin 
74. In this molding p-ocess. a p:ural:ty of cavities, 
defined between an uooer moid e'ement and a lower 
mold element, a-e one-Cimens-onsih ar-angec. 'J^ n ; 
in the lengthwise d::ectior. of Jeac f ame 6? anc oe:ng 


isolate; from one tnotner. Ir. Che' worcs a *esir. ts 
injected, from a common runner tnrougn 'espectve 
gates, intc each cavity. FIGURE 24 shows leac frame 
80 that has a molding process, ir. me 

« ceourring process, burrs, formed by resir. escaped t'om 
tne gaps defined between the mold assembV and the 
lead frame 80 onto leac parts 71-73. are removed m 
the leac finishing process, lead pans 7t-73 extending 
from each resir. 74 are soide-piated Deou-mg .s an. 
: C indisoensabie process tc smooth soce-p^ng i- tne 
tr.mmmg p-ocess. lead pans. 7i -73 a*e cut sue", tnat 
indrvioual electronic components 7C a t sepa*£ted m 
the forming process, bending is performed so na: each 
lead part 7*. -72 has a bent, as showr. ir, FIGURE 22. 
J5 The above-described conventional electronic com- 
ponent 70 has elongated leads 7V73 which project 
from lateral surfaces or* resin 74. Thereto'e. e'ect'onic 
component 70 occupies a consioe-abiy lar;er space in 
comparison with a sem-conducto' chc (an eecvon.c 
7: element). :here»ore producing the p-oberr. me*, mount- 
ing censity or. a printed board cannot be mceased 
much. Aoditional'y. leacs 71-73 which projer. trcm resin 
it are vusne:ab:e. wnich may result ir. an unexpected 
change in the lead form at the time of mounting an elec- 
2i tronic componem 70 onto a printed boa'd. me-eby 
causing delect; ve soldering 

The above-described fabrication method of elec- 
tronic component 70 requires both a dePurrng p-ocess 
arc s forming process. I: «s preferred that ceburmg ;s 
jz eliminated, smce the debuning process produces r.c 
additional values to products. In the ro-mmg process, 
unexpected lead de<ormaton anc the cut o 1 a leac m2y 
occur. Firmer, in the lo-ming process, there are equi- 
ties in always conforming to lead stand-oti specrfica- 
« tions and the-e has been tne problem that yields tend to 
orop. 

In the above-descrbed lead frame 80. a plurality of 
sets of lead parts 7t-73 are one-dimensonatiy 
arranged at e g-eat pitch, theretore producing the p'Ob- 

49 Itrn that the number of electronic components 70 that a 
single lead frame 80 car yield is small. Metal material 
tor forming lead frame 80 is used inefficiently. 

In the above -described conventional mold assem- 
bly, a pluralrty of cBvrties. which are one-d»mensionaliy 

45 arranged at e great pitch conesponefmg to lead frame 
80. are defined between the v^pet moid element anc 
the lower mole element sc that the rx jr^er o' electronic 
components 7C that a single molding p'ocess can y.eid 
is small, resuming in poo' proOuCt'vrty. 

SUMMARY OF THE INVENTION 

Accord.ngiy. u .s an cOject o' tne p esent i-venf.on 
to provide en imp-oved e ecron.c component o' £ *es»n 
hi molded pacKage ^pe cacao^e of reai^nc a nigrer 
mounting density on a c-.ntec bDard m compa'»sor. with 
conventional technc.es and capao* of suop-essmg 
lead deiorms:or. oc:u-* n; a: t".e mounting p-ocess 
Anothe- co^ect o' :-t p esen: invenven is tc P'3«'Ce 
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a method for fabr.cat-ng n ftr.w corrodent o- a 
resin molded package r/pe caoabe * el.rn.nEt.ng 
detuning and forming processes thereby providing a 
high productivity. 

Still another object o1 the preserr. invention is to 
provide an improved leac frame Jo- use in the fabrication 
of electronic components of a resin molded package 
type so that a greater numbe- C electronic components 
can be taken efficiently m cornpansor with con.entJor.al 
techniques 

Another ob.ect cf me present invention is to 
improve the produr.ivit> o' moc assembly tor use ir. :ne 
fabrication of electronic components of a resin molded 
package type. 

The present invention provides an electronic com- 
ponent of a resin molded packaoe type. This electronic 
component comprises: 

(a) an electronic e'ement: 

(b) a lead wh-ch is e ectricaliy connected w:th r e 
electronic element anc 

(c) a resir. w.-.icn encapsulates me electronic e^a- 
men: and the lead; 

whe-ein e lateral su-face of nt lead and a late-ai 
surface of the resir. are simultaneously lormec by a sin- 
gle cut such that the latera : surface o' the lead is located 
at a lower end are* of the latca; surface o< the resin and 
the lateral surfaces of the lead end me resin ae 
exposed Icming me same plane. 

Accordingly, the laie*a: suface of the lead, b-med 
by cutting, is exposed at the lower enc area o' the lateral 
surface of the resin In cmer wo-ds. ar. area, taken up by 
an electronic component of this invention on e primed 
board, is equal to the bonom surface area of the resin. 
In accordance with the electronic component of the 
present invention, a higher mounting density on a 
printed board, as compared with conventiona' electronic 
components in which elongated leads project from resin 
lateral surfaces, is accomplished. Additionally, lead 
deformation is' unlikely to occur when performing b 
mounting process on a printec board. If it is arranged 
such that the lead bottom su-face sightly projects from 
a resin bottom surface, lead stand-off specifications can 
be met easily. 

More specifically, a lead of an electronic component 
Of Ihe present invention includes a thin part which is 
electricaJly conneced with en electronic element and a 
thick part which is formed having a greBier thickness 
than the thin part to as to p-ovide a step on the side of 
the lead's bottom surface, and a lateral surface of the 
thick part and the late-ai su-face o* me res-n are simul- 
taneously formed by a smg.e cut so ma: me lateral sur- 
face of the thick part is ioceted at a lower end area of tne 
lateral surface of me resin anc the late-a* syrfaces of tne 
thick part and the resm a-e exocsec forming the same 
plane, and a bottom surface of tne tn;c> pa", is expos eo 
at a bottom surface of the res»r.. t-& a result of such 
arrangement, in peform.-g a h.gh cens=ty mounting 


process or. a p'r.tec bca-d. a co-r.e* zt~. wh.cn »s 
denned by a latera* and a bor.cm su-face of me tn»c< 
pat. is usee for external connector.. If it is arranged 
such that the bottom surface of tr.e in. ok pa", pro-ens. 

£ from the bottom surface of me resin, by a length less 
than a diffe-ence in. thickness oerween me nin part and 
the thick pan. lead stand -off specifications can oe me*, 
easily whiie a: the same time maintaining insulation 
between i6ad tnir. par: and printed boe'C A-ar.ge- 

:c nens. such at p-p/ong a woer ice su-face :c a irnr. 
pat in compansor with a tniok pa't anc torm.ng a nctcn 
in a thin part, p-cerr. a lead lorn slipping !rom a res»n 
An electronic element is fixed on a leac thm part. 

The present invention provides a memod for fab-i- 

t5 eating an electronic component This method com- 
prises: 

(a) a step of fixing an eiecvonic element or. a plate- 
like lead f rame ha /in; a lead par.; 
2z (b) a step of electrically connecting tne eiectronc 
e-ement with, the leac pa't. 

(c) a stee of integ'aiiy encapsulating tne e'ertronic 
element anc the lead par: wur. a resin anc 

(d) a steo of cutting the leac frame together w:tf-. r.e 
?5 resin in o'oer tnat a resr. cut su-iace anc a leac cu: 

surface are formed at the same ?-e or. e package 
lateral suhace cf me electronic component. 

As a resjit o' such arrangement, a resir. cut surface 

jc and a lead cut suface a*e formed or- a package lateral 
surface a: me same line, mercto-e eliminating tne need 
to* performing a ceburring process Aoditbnatly. unlike 
conventional techniques, mere is no neeo tc pen"o.*m a 
forming process in which an elongated lead is suO.iected 

35 tc bending, therefore providing imp-oved yields. 

More specifically, in a method of eflcentiy tacricat- 
ing a plurality of electronic components of a resin 
molded package type of this invemion. a tfaie-tike lead 
frame is employed which comprises a plurality of bridge 

40 parts wnich are to-meo intc a laroce and a piu-aiir)- of 
sets of lead pans which extend towarcs e plurality ot lat- 
tice open spaces wfnich are horizontally and perpendic- 
ularly, and two-dimensionaify denned by the plurality ot 
bridge pans. This fabricaton method comprises the 

45 steps of: 

(a) over me p:ate-like lead l-ame. a step of fixing 
each of a piu # atrry o' eier.ronc elements m a corre- 
sponding lartce open space of me pJuraMy o' lattice 

5c open spaces. 

(b) a 6tep of electrically conner.mg each of me 
electronic e semens with a cor:espond»ng set of 
lead pa'ts cf me piu'aiity o* sets of lead parts. 

(c) a step o' encapsulating tne plurality e^cvene 
:$ elements anc me pluraMy of sets of lead pa*ts wiin 

a resin sc mat me ptu*ai:r> c' elect- one eiements 
and the p»j'a!i:> o* sers o' lead oa-ts ait contm^o-rs 
wiih one anotne- at least m o->e dre-on. anc 
Id) a step o' c-r.:.ng tne ieac !rame together w.m me 
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resin such mat trie pU'si Ty of sets of lead pa'ts o? 
the leac fame are sepa-atec ircm me pfu-atty o' 
bridge par.s respectively and resin cut sunaces and 
lead cut surfaces are ten*: a: me same tine on 
individual package latera : su-faces of the plurality of 
electronic components. 

The above -described arrangement not onu makes 
i: possible to omi: cepurring anc forming p-ocesses but 
also improves p-oductviry \r. me encapsjfato.n step, a 
resin is injected Uvough common gates irr.c £ p!u*at»ty 
of cavities wh.cn are horizontally and perpendicularly, 
and two-dime nskmally anrar.oed in cyrespondng man- 
ner to the plurality o! electronic elements and which ae 
communicated with one another at least in one direc- 
tion. In the cutting step, the lead frame is cut too ether 
with the resin at a width p/eater than the width of the 
bridge pan of the lead frame ir- order that resin cut sur- 
faces and lead cut surfaces ae formed a: ne same time 
on package late-a! surfaces of two electronic compo- 
nents Of the plurality of electronic components corre- 
sponding to two ad;a:ent eiecron.c elements of me 
pUralrty of elect/onic elements. 

The present invention provces a lead f*ame com- 
prising: 

(a) a rectangular exterior f-ame: 

(b) a plurality of bridge pats wn.ch are lormed into 
a lattice so as to estab'isn connections berween a 
pair of opposite sides of me rectangular exterior 
frame as well as between anom e * pair of opooshe 
sides thereof; and 

(c) a plurality of sets of lead parrs wr\izh extend 
towards respective lance open spaces which a*e 
horizontally and perpendicularly, and two-dimen- 
sionally delined by the b'idge pa-ts 

Such arrangement makes ft possible tc twp-dimen- 
sionaJly and closely place a g-eat number of lead parts 
on a single lead frame Acco'dmgiy. the number of elec- 
tronic components that a single leac frame car. yield is 
increased, and metel materia; tp- forming a lead frame 
is usad efficiently. 

The present invention provides a mold assembly 
comprising: 

(a) a lower mold element omo which a lead frame 
with a plurality of electronic elements which a'e 
arranged horizontally anrj pe-pe nccula-iy. anc two- 
dimensionalty is placed; 

(b) an uppet mold element, cooperatmg w.th the 
lower moid element, that oe'mes a plurality o' cav.- 
ties which are horizontally anc pe-pendicuiarly. anc 
two-dimensionally arranged corresponding')- to the 
plurality of electronic elements and which a-e com- 
municated with one ano'.ne* at 'east in one d/ec- 
tion; and 

(c) common gates through wn-ch a »esir ts mer.ed 
into the cVuraiity of cavr.es 


Accordingly, tt is possipie tc dose'y anc two-dime*, 
sionaliy oefme a piu-aiity of cavities oetween me uppe- 
mold element and the lower mpid element, whereb) tne 
number of electronic components that a single moling 

« process can yield is increases and the p'Dducti/iry is 
improved. Additionally, smce me piu-ahry of cavities are 
communicated with one another, this allocs a resir. to 
be injected tvcugh tne commpr. gates intc eac* cavity 
at high efloency Unnecessa-y portons of me cu'to 

:c resin are remo^ec tcgeme' w-.m unrecescary po-;o-is 
of the leac f-ame later 

BRIEF DESCRIPTION OF THE DRAWINGS 

is FIGURE l is a plan view of an electronic compo- 
nent in accordance with the p-esent invention. 

FIGURE 2 is a front view- of the electronic compo- 
nent of FIGURE V 

FIGURE 2 is a cross sectional v.ew of tne e'er.-rjx 
21 component taker, aiong the Ime iH-lll of FlGJr.r ' . 

FIGURE * is a cross serjp-.ai view of tne e'ecvonic 
component taker, along the Ine V-JV cl F l3J = E i. 

FIGURE 5 is a p:ar. view of a leac trame for use in 
the fabrication cf tne electronic component of FIGURE 

2S 1. 

FIGURE £ is a detail, enlarged plan v.ew o' a lead 
formation part o* FIGURE 5. 

FIGURE 7 is a cross sectoral view of me leac to*- 
mation pan taken along me Ime Vli-Vli oJ FIGURE 6. 
35 FIGURE £ is a cross Seconal view of tne leac for- 
mation pat taken along the line VIII- VIII of FIGURE 6 

FIGURE 5 is a plan view pf the lead Irame o! FIG- 
URE 5 after a molding process is completed. 

FIGURE 10 is a oetail. enlarged pan view o'a moid 
« part of FIGURE 9. 

FIGURE 1 1 is a cross sectional view of the mold 
part taken along the Ime XiXi of FIGURE 10. 

FIGURE 12 is a cross secionsi view of the moid 
part taken along tne Ime XMXli of FIGURE 10. 
*c FIGURE 13 is a front v.ew of anothe* e;e3'oni: 
cornponeni in acco'dance with the present inve.n&on. 

FIGURE is a front view of stiK another electrons 
component in accordance with the pretent invention. 

FIGURE 15 is a bottom view of another electronic 
<$ component in accordance with the present invention. 

FIGURE 16 is a bottom view of still another elec- 
tronic component in accordance with the present inven- 
bon. 

FIGURE 17 is a font view of another eiecro.n.c 
it component ir. acco cance with the p esent indention. 

FIGURE -e is a cross ser.«onai v.ew of the eiec- 
fonic component taken a long tne ime XVIIIXVIU of 
FIGURE -.7. 

FIGURE is a cross sectional view of the eiec- 
5i ironic compo-.ent taker, aiong the line X;X-x;X of FIG- 
URE 17. 

FIGURE re* is a cress serjona? view o' me e'ec- 
fonic component p- "iGJRE *■ ~ CO'responrJm; tc Fl3- 
URE 11. 
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FI3U-.E 21 is £ cess sectona' v.ew cf :ne t e: 
tronic component of FI3J5E correspor.dr.; tc Fl3- 
URE 12. 

FIGURE 22 is s perspective view of £ conventona: 
elect'onic component. 

FIGURE 22 is £ pis- view of £ corr.entior.ai lea- 
frame. 

FIGURE 2t is £ p:ar view of the leac frame of FIG- 
URE 23 ar-.e - a molding px:ess is co~p:e'.e-d 

DETAILED DESCRIPTION OF THE INVENTION 

Preferred embodiments of this Invention ae now 
deter toed in derail with reference tc the accompanying 
drawings. 

FIGURES V< show the appearance end internal 
structure of an electronic component of a surface mount 
type in accordance with me present invention. FlG'JnE 
1 is a plan view of ar. electronic component m acco-c- 
ance with the p'esent invention. FiG Jr.E 2 is e front 
view of the electronic component of FlGJ-.E 1. FIG- 
URE 2 is a cross sectona' vie* of me electronic cempo- 
nent taken along the line llfi:! of FIGURE 1. FiG'JRE < 
it a cross sectional vie*- of the eiecvo.nic component 
taken along ;he l.ne IVMV of FIGURE 1. 10 is an eec- 
tronic component of this indention. This electronic com- 
ponent 10 has e first lead n. £ second lead :2. £ third 
lead 13. a semiconductor chip (an electronic element) 
15. and a resin 18. The bottom dimensions of resir. *£ 
having the form of a rer.anguiar parallelepiped a-e V6 
mm * 0.6 mm. Each of leads *V.3 has me same 
length. 0. 65 mm. 

First lead 1*. has a thick part *»a whose lengtn. 
width, and thickness are C. '5 mm. 0. 2 mm. and 0 2 
mm and a thin part *. lb whose length, width, and thick- 
ne» are 0. 5 mm. 0. 5 mm. and 0. 1 mm. A step of 0. 1 
mm is provided on the bottom surface side of first lead 
11. First lead 11 has a flat top surface. To prevent first 
lead 1 1 from slipping from resin 18. thin pa a I1fc has a 
top surface (0- 5 mm * 0. 5 mm) which is great e' r. width 
than thick part s lie top surface end which is great in 
area than serniconducto' chip 15. Semiconductor chip 
15 is fixed on ihin pan 1 lb using a conductive adhesive 
14. As a result of such arrangement, semiconductor 
chip 15 is electrically connected, at Ht bottom surface, 
with first lead 11. A lateral surface (0. 2 mm * 0. 2 mm) 
of thick pan na and a lateral surface of resin i€ ere 
formed at the same time by a single cut such that me 
lateral surface of thick pan 1 1 s is located at a lowe- end 
aree of the lateral surface of resin :6 anc the tstera' sur- 
faces of thick part i ia and resin : £ ere expcsectt>rm:ng 
the same p»ane. in o.ther words these late'a: surfaces 
ere flush with each other. 

Second lead 1 2 has £ thick pan :2a Oeigth: o :5 
mm; width: 0. 2 mm. thickness 0. 2 mm) anc a tnm oart 
12b (length: 0. 5 mm: width 0. 3 mm. thickness: 0. : 
mm). Likewise, tnird lead *3 has a th:ck part :3a 
(length: 0. :$ mm: width 0. 2 mm. thekness: C 2 mm) 
and a thin part :3C {lengtn 5 mm. wcth C. 3 mm. 


inckness C *. mm) A step cf 0 ' mm it p-c/oec on 
tne bottom sees c' second and thirc leacs *2 anc 'I. 
and seconc and third leads 12 anc "2 eacr. have a fiat 
top surface. Tc p- event second anc thirc leads '.2 and 

5 ".3 from slipping from resin :e. thin pa'ts *2i anc :3b 
have top surfaces wide than those of thic* cans *.2a 
and 13a. Tnir. pans "2t and :3c a'e lu.nne- oroviced 
witn notches *.2c and :3c which function as means for 
preventing the leacs :2 end :3 1-ot elpong i-ct resm 

•c t Each notch *2c and '.3c has a d.mensor of 0 C£ 
mm as a cepth Late -a: Surfaces {0 2 mm > 5 2 mm- of 
thick pans :2a anc '-3a. anc another laiera 1 surface o' 
resin IB are formed a: the same time by a single cut 
such that the lateral surfaces of thick pans i2e and :3a 

,5 are located at lower end areas of the lateral surface of 
resin 18 and the lateral surfaces of thick pans :2a and 
13a and resin ie are exposec* forming tne same plane, 
in other words tnese late'ai surfaces a*e flush with each 
other. Twc electrodes on semiconductor ch:p '5 a/e 

?c eiecficaiiy Conner. ed witn thm pans :2c and '.it of 
second and thirc leaos :2 and :S o> Aj wires :-6 anc 
",7. First \z thirc leads ''-'2 a-e formed cr so^ material 
that cuts eesii) such as FeM= aiicy. Cu. anc a:. 

Resin :8 encacsulstes most of firs: to tn;rc leads 

21 n-t3. semiconour.or chip :5. Au wi-e ".6. anc Au wre 
17. 1 8a is a pe'iphe-ai part of the resin top surface. 
Periphera 1 par; iBz is chamfered. Formed a: one comer 
o: the resin top surface it a recess part having e diame- 
ter of from 0 2 mm tc 0.2 mm Tms recess pan serves 

3r as polarity mark :eo. Each of bonom surfaces {0. :5 
mm * 0. 2 mm) o' thick pans iia-:3a o^ fi-st tc third 
leads ii-:2 is exoosed at resin bonom surface :&c and 
projects by Irom C. C3 mm tc 0. 05 mm so as to meet 
lead stand-off specifications. Because such a p'ojeofion 

2i length is less than tne difference in thickness between 
thick pans :ia-:3£ and thin pans r.b-i3b {ie.. 0. i 
mm), the bottom surfaces of tnin parts : :b-".3b of first to 
third leads n-:3 a'e completely covered won resm IB. 
The exposed surfaces of t"si to third leads n-13 a r e 

*p sold erpia ted sucn that each of the exposed surfaces is 
covered with a film of toloer me adeouate tn»ckness of 
which is <-:5 pm. 

In accordance with electronic component 10 
described above, a: the bme of performing e mounting 

*s process on a printed board, a corner part, which* is 
defined between a leterai surface end e bottom surface 
of each of thick pans na-i3s. is used for establishing 
connection witn the outside. Tne come: parts a-e sol- 
deflated the-efore providing good soderabiiity during 

so the mounting p.-ocess A space, taker, up by e:ecron«c 
component K on ;ne printed board, is eq ->£' to the eree 
of resin bonom surface *.6c. which makes « pessbie to 
provide higher mounting density on tne p'ir.tec boa*d 
Additionally, leac ce^or.mation is unlikely tc occur 

35 FIGURES 5-5 'espect've«y frustrate a lead frame 
tor use in the tab'icacon o? e ectronic component *.C r a 
plan vSew. ir. ar er:a'ged view, m s cress ser.cna v-ew 
taken along tne i»ne vn-Vil. and ir. another c^oss sec- 
tonal vie* take- a cng tne Ime Vili VMI Leac f-ame 33 


5 


EP 0 794 572 A2 


j6 formec by a metal plate ngvr.; ,crr ' °' 1 ' e::ar " 
nular ana is comprised of lead formation pan ^ and 
exterior frame 32 tor enclosing lead formats pan 3.V 
Exterior trame 22 is 20 mm » 5C mm an- is 0 2 mm 
thick. Referring to F 13 J RE 5. exterior name 32 nas. at 
its pomer pans, bur portions defining respective holes 
33 having a Gamete* of ' mm for locating the lead f-ame 
3D. Ir. acdrtior. to Ihe p-o/tson of locator, holes 33. 
exterior frame 32 has se/e- ponions a^ong one of tne 
lone sides tneeof. these sever po-uo-s cefrwr,; seven 
feed holes 3* having e dimeter o* 2 mm. 

As shown in cetai: ir, FIGURES 6-6. leac lymattan 
part 31 indices a vertical brioge par. 35 and £ lateral 
bridge pan 36. Venical bridge part 35 bridges opposite 
two long sides ol exterior frame 32. Lateral bndge part 
36 bridges the remaining opposite two short sides of 
exterior frame 32. Vertical and lateral bridge pans 35 
and 36 each have a width of 0 2 mm anc a tfveoess ot 
0. 2 mm These venical and latera* or.pge pans 35 and 
35 define 22C lance oper. spaces (n columns > 20 
rows). The vertical pitch o' the lance spaces is i . 3 mm 
and the lateral pitch thereo* is 2. 1 mm. First to th;-d lead 
parts 1 VI 3 extend towaros the lattice open spaces, in 
other words 220 sets ot firs: tc third lead carts u-t3 a'e 
•wo-dimensionaliy arranged at the torecoi.ng p:tcnes. 
Tnese pitches are 1/2 to 1/3 o' the conventional o^es. 
First lead part 11 downwardly extends from exterior 
frame 32 and lateral bridge pan 35 by 0. E mm. wniie 
second and third lead parts 12 anc *.2 upwar^y extend 
from exterior frame 32 and lateral b'idge pan 25 by D e 
mm. 

Each first lead pan i i ha6 a base end i "a (length: 
0. 3 mm; width: 0. 2 mm; thickness: 0. 2 mm) and a 
leading end (length: 0. 5 mm; width. 0. 5 mm. thick- 
ness: 0. 1 mm). A step of 0. 1 mm is provided on tne bot- 
tom surface side of first lead pan ;i. Leading end v.b 
has a to? surface (0. 5 mm « 0 . 5 mm) that is g-eater in 
width than base end's i"e lop surface. 

Each second lead pan 12 has a base end -,2a 
(length: 0. 3 mm; width: 0 2 mm; thickness. 0 2 mm) 
and a leading end I2t> (length: 0. 5 mm; w»dth: 0 3 mm; 
thickness: 0. 1 mm). Likewise, each third lead i 3 has a 
base end 13a (le^pl* 0. 3 mm; width: 0. 2 mm. thick- 
ness: 0. 2 mm) and a leading end :3b (length: 0. 5 mm;' 
width: 0. 3 mm; thickness: 0. 1 mm). A slep of 0. 1 mm 
is provided on the bottom surface side of second leac 
part 12. and a step ot 0. 1 mm is p-ovidec or. the oohom 
surface side of third lead pan 13. Leading end i2b has 
a wider top surface than base end -.2a. and leading end 
13b has a wider top surface than, base end *.3a Leading 
ends 120 end 13b of second enc tni-d lead parts 12 and 
13 have notches 12c anc 13c having a depth of C oe 
mm. 

It is possible to torir. the to'epoing steps provided 
on the bottom surface sides of first to third lead pans 
11-13 by coining, etching or p*essinp The fo-egoing 
seven feed holes 3< are proceed at positions cove- 
sponding to the second, fifth, eighth. e:e/enih. tn.:- 
teenth, sbaeentr. and nineteenth co'jmns from the left- 


hand side ir.the :i * 22 :ar ce (see FIGURE 5j. 

The bregomg leac frame strjeu'e aliows 22: sets 
of lead parts VIS to be ocseiy and two-dimensonaiiy 
placed on a single lead frame 30. The number o' dec- 
5 txonic components 10 the: a single lead t-ame 3C can 
yield is increased »n comparison with conventional tech- 
niques. and neta' mate-ia for forming leac frame 3: is 
used mre effoenfy 

Tne faOn:avcr. o' tne Eorve-cesc-ioec e:ecron>c 
ic component *.0. that is. the assemo'y p-ocess com- 
prises a die bonding process, a wire bonding p-ocess a 
molding process, a dicing '.cutting) process, and £ leac 
finishing pocess In the die Ponding process, semicon- 
ductor enp 15 is fixed tc leading end lib of first leao 
i5 part 11 of lead trame 30 using conductive adhesrve 14. 
In the wire bonding process, two electrodes on semi- 
conductor chip -,5 3'e electrically connected with lead- 
ing ends 12c anc "3b o' second anc third lead pans *2 
and 13 by fine Al wires t6 anrj -.7. Beth in the d«e Oono- 
7i ing process anc m the w.-e bonding p ocess. feed ho es 
34. formed in exte.nor frame 32 of me leac frame, are 
used tor mou~.cn;. or. a sing e iead frame 3D. 220 sem- 
iconductor chips i5. ir. tne molding process, a mco 
assembly Jo- transfer mold is usee fo- integ-a' encaos.- 
2i iation of most of first tc tmrc leac pans " ' -"3. sem.con. 
ductcr chips *.5. and Au wires '.5 anc * 7. 

FIGURES r-*2 a-e vie^-s of lead frame 30 afier 
molding is competed. FIGURE 5 is a plan view of the 
post-mDldm; :ead frame 30. FiGJnE TO »s an enlarged 
J5 view of the posi-mold«ng lead frame 30. FtGL'nE. n is £ 
cross sectional v.ew cf ihe posf-molo'^ng lead lrame 30 
taken along tne line Xl-XI. FIGURE 12 is anctner coss 
sectional view of the post-mclding lead frame 30 taken 
along the line XII-XII. Referring first to FIGURE 9. 
35 therein shown a»e len common gates *1 br resin intro- 
duction, and a moid pan <2 defmec* b>* an uoper moid 
element and e- lower mold element. These ten common 
gates <t are provided at positions corresponding tc the 
first, third, fifth, seventh, ninth, twelfth, fou'teenth. six- 
40 teenth. eighteenth and twentieth columns from the left- 
hand side of the b-egoing lettice n-jctu'e of lead frame 
30 ( 11 columns ► 20 rows). 

As shown in detail in FIGURES 10-12. at tne same 
time-that a resin 18. which has encapsulated most of 
45 lead parts 11-13. semiconcyctor chips i£. and wires 
16-17. is brmed in each of the latvce open spaces, 
additional resms ^3-^5 a-e b'med o^e'lymg vertical 
bridge pan 35 anc" latera'. ordge pan 36 Addntcna 1 res- 
ins <3«<5 heve ne same heght as resm 18. Each resm 
so 10 i6 horiiontaiiy and pe-pendicuiari) coupied one 
another via addtonai resrs ^3-^5. Fe'iphe'a : pan '.6a 
is chamfered and poia/ity ma^K tec is lo med at one 
corne- of the top su'tece. having e d«ameter of Irom C.2 
mm to C.3 mm Aoo':t»onal 'esir. ^3. wh.ch is fo*mec as 
if a ridge on ve^ca: oroge oan 35. «s cnarrrfe-ed at us 
periphery, anc the wc'.h o' aoditiona: resir's 43 toe sur- 
face is ec.ua 1 tc tne widf* cf venica' b epe ca*t 35 f. e . 
0. 2 mm) in ome* wo*cs g oo.-es. when s*e g-ea-er 
m wcth at tDc than a: Pcr.om are tormec otr^een tw; 
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adjacent molding resins "E t£s -~ - r,e ' ^crcss 

additional resin 42. atong venc* oroge par. 25 !>.e- 
wise, edditiona! resin 4*. wniph «s tormec as a roge on 
lateral bridge part 36. is cnamfe-ed a: its periphery, and 
the width o? additional 'esm. s top su*face is eoua! to 
the width of lateral bridge pan 36 (C. 2 mm). In other 
words, two grooves, whipr. ae greater in width at top 
than a*, bortom. a^e lormec berweer. rwo adjacerT. mold- 
ing resins i£ fa cm- each other across aodtora; res : n 
ca, along late-al b'iope can 36 AodKonal res*n <5. 
which is formed o.e'lyr.g £ po-n: wie't vt'lW broge 
part 35 end latca br 05 e pa-: 36 cess. »s cnamfe-ed a: 
its periphery anc has a top su-iace 0' 0 2 mm * 0.2 mm 
FIGURES 10- 12 show examp.es in which a se.es 61 
additional resins *3-*5 is fo*mec also or. exier.or frame 
32 of the lead frame. 

FIGURES 11 and 1 2 show W mptd element 5i 
and lower mold elemen: 52 tor use ir. a molding proc- 
ess. Lead irame 30 havmc :ne-eo' 220 semiconpucto: 
chips 15 which are nor-zonta^ anc perpendicular anc 
two-dimensionaiiy arranged, is p:acec on lowe* moc 
element 52. Lowe* moid e ement 52 has a tp*mmg sur- 
face that is proceed a 5*ea: numoer of recess 
parts, thereby allowing ne bottom su-faces (0. 3 mm » 
0. 2 mm) of base ends ' 1 £• * 3a of first tc third leaC pans 
11-13. exterior frame 32. venca 1 broge pan 25. and lat- 
eral bridge part 36 to p*Cje-r. trorr. resir. bottom surface 
18c by 0. 03 mm to 0 05 mm. Defines between upper 
moid element 51 anc lower mpid eemem 52 a*e 220 
cavities lor tne formation O' mp-ic^ng resin *£ wnich are 
arranged horizontally anc pe*pendicj:a*iy. a-yj two- 
dimensionally. and open spaces tor the formation of 
additional resins <3-*5 whr&n have tne same height as 
the cavities. These 220 catties a*e horizontally and 
perpendicularly coupled one ano;n e r through tne open 
spaces. Upper moid elemen*. 51 has a forming surface 
in which many recess pans having a depth capable of 
defining most of the cavit.es anc" most of the communi- 
cation open spaces tor the cavities a*e formes'. The cav« 
rties and the communicator, oper. spaces of tne cavitres 
are easily filled with e resin tna: is in er.ed from e com- 
mon runner through the to'egomg ten common gales 
41. The angle and dimensions o' each common gate <i 
are 30 degrees and 0. < rnm * 0. 2 mm Additionally, at 
least one of upper and lower mokJ elements 51 anc 52 
Is provided with pins (not shown ir. the figure) which a'e 
inserted Into location holes 32 tormed in exterior frame 
32 of the lead frame Such ar. arrangement p'everr.s 
lead frame 30 from making e displacement wi;h respect 
to the mold assembly. 

In accordance with me abeve-oescibed moJd 
assembly structure, tne 22? semiconour.o* chips *5 
and the 220 sets of f.*sf 10 tn.rc Jead pans v.-*3 a*e 
integrally encapsulates by -esm. Acco-dingiy. tne 
number of elecronic components iC tna'. a single mus- 
ing process can yield increases in comparisor. with con- 
ventional fabrication teenncjes, tne'eby providing 
improved product) viry Aoo'i'.cna'ly. mos: of :ne appear- 
ance of molding res:n 't ca- Oe c^enged fee') Oy 


rep:ace— en: 0' uppe* moc eieme*.: 5*. 

In the dicing p-ocess. leas frame 3C >s cut together 
with resins *.E. <3. ^. anc *5 v.-tr a s:ngie cur.n; p:ade 
having a width of 0. 5 mm ir. order that resin cut spaces 

f and leed cut surfaces are forme-d a: me samt tme a: 
package late-ai surfaces of two e:ec:ronic components 
TO corresponding tc twe adjacent semiponpucto: cn.ps 
*.5. The cutting b:ace width is greater. Oy C- 1 mm :nar. 
the widV o' ven ca anc latere 1 p-icge pa'ts 25 anc 3£ 0: 

•c tne leac frame [0 2 mm) v.'i anc v\7 0* C 'G*-.= S 
12 each indicate a cutting wcih of 0 i mm »c:a: on 
hole 33. formed ir. erterio: ha me 32 of tr.e leap irtme. «s 
used tor identrfiC£t>on of a cutting position Tne top sur- 
faces of add-Jionai resins 0-«5 having e width of 0 2 

15 mm are located at the centers of Wv anc W2. and 
grooves, horizontally and perpendicuta'iy Iprmed by 
chamfer. guiCe a b^ade for dicing in a travelling di»ect>on 
As a result. indiviouaJ e-'er.ronic compc-ents '.0. eacn 
of whipn having a rer.angular parage eo:pec-iiKe resm. r > 

sz *.e whose brjnom su^ace dimensons a-e 1 £ mm » 0 
6 mm anc frst tc tnire leaDS * V"2 hav:nj a iengi- o* 0 
£5 mm. a-e sepa'atec*. A: tms Ume. ir ,eac fame 20. 
base portions having a length ol C *5 mm o' Past enps 
11 a- 1 3a of eacr. leap pan. a'e c'iscard&o. As 1 result, a 

*s cut surface of first lead 1 1 . which has dimensions o' 0 2 
mm x 0. 2 mm. is exposed at a lower enc a ee 0! one 
lateral surface of resin 18. being flusr. w;th ne iau*ai 
surface of resin 18. In aaaition. cut surfaces o- second 
and tnircr leacs '2 and 13 (0. 2 mm » 0. 2 mm) a»e 

3C exposed a: bwe: e^c areas of opposite late-a' s^n*£ct 
of resin 16. Oemg ftush with the opposr.e iate-a : sulace 
of resin ie. Fu.nner. tormed or. a package benom sur- 
face are p-ojecting suiaces (0. 15 mm * Z 2 mm) 0' frst 
to third teads n-i3. As describee abo^e. use zf e soh 

35 material which cuts easily tor forming iead fame 30 
including first :c lh:rd lead pans 11-1 3 reduces we a- of 
a cutting b'aoe tor d-ci-ng. as a resuM of which va-iauc^s 
in cutting width and reductions in curun; rate a?e sup- 
pressed. 

In the leac finishing process, the exppsec su-fa:es 
of Trst to third leaas ivi2 are sotocr plated such that 
the exposed surfaces a?e covced with a film 0' sober 
having a th«ck.ness of ^-i5 pm. As a result, sofrje* in the 
form of film is applied onto each cut surface (0. 2 mm » 

4£ 0.2 mm) of first to third leads 1 1- 13 formed on the pack- 
age lateral surface and onto each project n; surface (0 
15 mm * 0 2C mm) of first to ihirc leaos u-13 to'.med 
on the package bonom sulace Othe' oatmg may be 
employed msteac of soiderpiatmg in arjoiton. soice-- 

f5 plating may be eliminated depending on tne materia' o f 
lead frame 3D 

In acco'dance with the labricaton me: hoc 0' elec- 
tronic comppnent 10. f esm anc leas cu: suiaces s e 
formed at the same t«me o~ a paexsce ia:e*a r sjn*ece. 

££ which makes rt poss:0 e tc eliminate the ntec to* pe-- 
forming a cebu-mg process. Ir. aodton. unlike con/en- 
tiona! technoues. r. -s ynnecessa'y :c pencrr. a tp-m-ng 
process to- prov.d.ng a Pent ir a- e^o-»ga:ec Jeac. v.r.c^ 
promises an imp-cvec y etc 
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FIGURES 'I and ilijs*.'s:e the appsa-ances of 
other surface mount type e'ecronic components in 
accordance with the preset: invention. Referring io FIG- 
URE 13, an electronic component 20 is showr. in which, 
instead of a chamfer, a step is provided a: peripheral 
part 18a of the resin top surface. As in the above- 
described case, the appearance of resin 16 can be 
changed freely by replacement o' upper mole element 
51. Refer.nng now to FiGJRE an e'ecronic compo- 
nent 2*. is illustrated m which resin IE nas n t form of e 
perlect rectangular oarai^epiped and the bottom sur- 
faces of thick parts i ia-i2a and resin bottom surface 
18c are exposec forming the same plane. In this case, 
lower mold element 52 may have a flat forming suiace. 
Even with the FIG. 14 structure, lead stand-off specifi- 
cations can be met by subjecting the exposed surfaces 
of fins: to third leads 11-13 tc soldcpiating for formation 
of solder films thereon having a thickness of <15 um. In 
accordance w:ih electronic componen: 1C of FIGURES 
or in accorcance with electronic comoor.en: 20 of 
FIGURE 12. a chamfer or a step is pro/ided at periph- 
eral part *.8a o' tne resir. top surface, which provices the 
advantage that, when curing resir. t£. the thickness of 
resin to be cu: is thin in comparison with the case o: 
electronic component 21 of FIGURE U. 

In electronic componen: 21 of FIGURE lead 
thick parts Tia-iSa have bottom surfaces which a-e 
exposed being flush with resin oonom surface i&c. In 
such a case, there is the possibly tnat resn. which has 
been injected in the molding process. ente % between the 
flat forming surface of the lower mold eemerr and the 
bottom surfaces of lead thick parts 1 la- :2a. particularly 
at the center of the lead frame. FIGURES *5 and 16 
6how solutions to this p'Oblem. FIGURE 1 5 shows elec- 
tronic component 22 in which 7-shaoec groove i8d is 
formed in resin bottom surface "5c. FIGURE *6 shows 
electronic component 23 in which three U-shaped 
grooves I8e-g are formed in resir. bottom suiace t&c. 
These three U-shaped grooves i8e-g are formed in 
such a way as to enclose lead thick parts na-*.3a. 
respectively. As a result of such arrangement, the fore- 
going entering of resin can be prevented because 
ridges of the lower , mold element corresponding to 
grooves 18d-g achieve a reduction in resin pressure. 

With reference to FIGURES i7«i9. the appearance 
and Interna] structure of another surface mount Type 
electronic component in accordance wrth the present 
invention is shown. FIGURE 17 is a plan view o? the 
electronic component FIGURE :e is a cross sectional 
view of the electronic component taken along the line 
XVIH-XVIII of FIGURE 17. FIGURE 19 is a cross sec- 
tional view of tne electronic' component taker along the 
line XIX-XIX of FIGURE 17. In electronic component it 
of FIGURES 17-19, peripheral par: tea of the resin top 
surface Is chamfered and lead truck parts :ia-i3a have 
bottom surfaces which are exposec being Hush with 
resin bottom surface 18c. Electric component 2c has a 
resin lateral surface which is compesec of a cu: suface 
ifixihat is tormec at a lower enc ate of tne 'es:n lateral 


surface simultaneously with a lead c u: surface t-y dicing, 
arc a nor -cut surface -,ey tormeC by molding Cut sur- 
face IBx of the resin lateral surface is perpendicular to 
resin bottom surface 16c. and a par, of cut surface *.8x 
i forms common gate cut surface 'tz. Tnis common pa:e 
cut surface 'Bz is located between the cut latera: sur- 
laces of second and third lead thic* parts ".2a and *.3a. 
Non-cut surface tSy of r.e resin iateraf surface is 
inclined by an angle of free ceg-ees witn resoect to 
:c resin bonom surface *6: so that moving resin *,e can 
be withdrawn easily from the m>d assemoiy. The 
exposed surfaces of first tc third leaos 11-13 are solder- 
plated. Lead frame 30. shown in FIGURES 5-8. may be 
used in the fabrication of electronic component 24. 
>5 FIGURES 20 and 21, which correspond to FIG- 
URES 11 and 12. shows situations after molding for 
electronic component 2< is comp'eted In FIGURES 20 
end 21. 51 is an upper mold element 52 is a lower mold 
element. £1 is a common gate tor resm injection. 
2Z Defined between upper mole element 5i an- lowe- 
moid element £2 are 220 cavities whic* are hor;2ontaliy 
and perpendicularly, and two-dim er.sior.aiiy arranceo 
for the formation ol molding resins 18 No:e that these 
cavities are communicated with one another through 
25 common' gates *1 only ir. the column direction. Com- 
mon gates <t are located at positions corresponding to 
each column of the • 1 « 22 cavities Lower mold e'e- 
ment 52 has a flat forming surface, and. accordingly, 
elastic snee: 52 is inserted between lower mole element 
3: 52 and the lead frame, to prevent the e-n:e-ing of 
injected resir. and to protect the ieac bonom surface. Ir. 
such a case, base encs 12a and *.3a of second anc 
third lead parts 12 anc; "3 of each electronic component 
are pressed by u^er moid element 51 at positions 
u away from the common gafe c ; . it is possible to prevent 
the entering of i^jez'.ec resin without elastic sheet 53. 
depending on the resin p*essure. 

In accorcance with electronic component 24. a cut 
surface of first lead 1 1 is exposec at a lower enc* area ol 
*o a lateral su-tace of resin 18. being fljsh with resin cut 
surface IBx. and cu: surfaces of second and third leads 
12 and 13 are exposed at bwe' end areas of opposite 
lateral surlace-Olrestn 18. being flush with resin cut sur» 
face I8x. In addition, molding is pdormec such that 
** each of the bonom surfaces of first to third leads 1 1-13 
is exposed being flush with resin bottom surface i8c. 
Further, the exposed cut su-faces and exposec bonom 
surfaces of firs: to thirc leads n -13 are continuous, and 
here are formed lead come' pats for connections w.th 
s: the outside. According^, electronic component 24 is a 
super small component most suitable IO' surface mount 
technology. 

In each o? the aforesaid examples, electric connec- 
tion between semiconour.or cnip {electronic element) 
55 t5 and second anc third leads '2 and *3 may be es:a> 
lishedby means otner than ku wires *6 and 17. Insteac 
of using platelike ieac f-ame 3C. an a!:erra:r.«e. whior. is 
b'med by patterning tne l>ke ieac frame ir ar. msuiaung 
subst'ate. may oe usee, in eacn exampie. o^y ne 
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exposed bottom surfaces of first to third leads iv,3 
nay be subjected to soiderpiating. 

The number of leads is not limited to the above- 
described number. Instead oi semiconductor chip IS, 
any electronic elements may be incorporated intc elec- 
tronic components 10. 20. 21. 22. 23. and 24. 

Claims 

1. An electronic component of a resin molded pack- 
age type, said electronic component comprising: 

(a) an electronic element: 

(b) a lead which is electrically connected with 
(aid electronic element: and 

(c) a resin which encapsulates said electronic 
element and said lead: 

wherein a lateral surface o? said lead and a 
lateral surface of said resin are simultaneously 
formed by a single cut such that said lateral surface 
of said lead is located at a lower end area of said 
lateral surface of said resin and said lateral sur- 
faces of said lead and said resin are exposed form- 
ing the same plane. 

2. The electronic component of claim i. wherein saifl 
lead is formed of a soft material which cuts easily 

3. The electronic component of claim 1 . whe'ein said 
exposed lateral surface of said lead is plated. 

4. The electronic componex of claim 1. wherein a: 
least a portion of a bottom surface of said lead is 
exposed at a bottom surface of said resin. 

5. The electronic component of claim 4. wherein plat- 
ing is applied only to said exposed bottom surface 
of said lead. 

6. The electronic component of deim 4. wherein said 
exposed bottom surface of said lead is_ continuous 
with said exposed lateral surface of said lead. 

7. The electronic component of claim 6. wherein said 
exposed bottom surface end exposed lateral sur- 
face of said lead are plated. 

8. The electronic component of claim 4. wherein said 
exposed bottom, surface of said lead 6lightiy 
projects from said bottom surface of said resin. 

9. The electronic component of claim 4, wherein said 
bottom surface of said resin has. around said 
exposed bottom surface of said lead., portions 
defining grooves. 

10. The electronic component of claim 1. wherein said 
resin has a top surface the periphery oi which ts 
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provided with either a chamfer or a step 

11. The electronic component of claim V wherein at 
least a portion of each of four latera- surfaces of 

; 6aid resin is formed by cutting. 

12. The electronic component of claim t. wherein sac 
lateral surface of said resin has e cut surface 
formed at the time of cutting said lead and a nor-cut 

-c surface formed a; the time of performing said 
encapsulation process. 

1 3. The electronic component of claim 1 2. wherein said 
cut surface of said resin's lateral surface is per pen- 

15 cScufar to said resin'6 bottom surface and wherein 
said non-cut surface of said resins late-ai surface 
tilts with respect to said resin s bottom surface. 

■ 14. The electronic component of claim t2. wherein sad 
2C cut surface of said resin's lateral surface is formed, 
being perpendicular with respect tc said resin's bot- 
tom surface at a lower end area of said resin's lai- 
eraJ surface. 

25 15. The electronic component of claim 12. wherein 
each of lower end a'eas of four lateral surfaces of 
said resin is formed by cutting, being perpendicular 
with respect to said bottom surface of sac resin. 

30 1 S. The electronic component of claim 1 . 
wherein: 

(a) said lead includes: 

w a thin part which is electrically connected 

with said electronic element: and 
a thick part which is formed having a 
greater thickness than said thin part so as 
to provide e step on the side of said lead s 

40 bottom surface; 

(b) a lateral surface of &aid thick part and said 
lateral surface of Baid resin are simultaneously 
formed by a single cut so that said lateral sur- 

'$ face of said thick parf is located at a lower end 

area of said lateral surface of said resin and 
said lateral surfaces of said thick part and said 
resin ere exposed forming the same plane: and 

(c) a bottom surface of said thick part is 
50 exposed at a bottom surface of said resin. 

17. The electronic component of claim i6. wherein 6aid 
exposed bottom surface of said thick part projects, 
from said bottom surface of said resin, by a length 
a less than a drfterence in thickness between said 
thin part and sac thick pan. 

IB. The electronic component of claim 16. wherein said 
thin pan is g*eater in top surface width than said 
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the* par.. 

1$. The electronic component o! claim i 6. wherein said 
thin part has a top surface whose aree is greater 
than the area of said electronic element and i 
wherein said electronic element is fixed onto said 
thin pan 

20. The electronic component of claim *.6. wherein said 
thin pan is provided with a notch, said notch acting ic 
as e prevention means for preventing sa"«C feao from 
slipping from said resin. 

21. A method tor fabricating an electronic component of 

a resin molded package type, said method compris- 15 
Ing: 

(a) a step of firing an electronic element on a 
plate-like lead frame having a lead part; 

(b) a step of electrically connecting said elec- r? 
tronic element with said lead part: 

(c) a step of integrally encapsulating said elec- 
tronic element and said lead part with a resin; 
and 

(d) a step of cutting said lead frame together ?5 
wilh said resin in order that a resin cjt surface 
and a lead cut surface are formed at the same 
time on a package lateral surface of said elec- 
tronic component. 

:o 

22. The electronic component fabrication method of 
daim 21, wherein said encapsulation sieo com- 
prises 8 step of encapsulating said lead part such 
that e bottom surface of said lead part exposes at a 
bottom surface of said resin. 35 

23. The electronic component fabrication method of 
daim 22. wherein said encapsulation step com- 
prises a step of inserting between a lower mold ele- 
ment and said lead part an elastic sheet «o 

24. The electronic component fabrication method of 
daim 21 further comprising a step of forming in a 
top surface of said resin a p/oove for guiding e cut* 
ting blade to be used in said cutting step. 45 

25. The electronic component fabrication method of 
daim 21 further comprising a step of forming in a 
top surface of said resin a ridge for positioning a 
cutting Wade to be used in said cutting step. 5c 

2$. The electronic component fabrication method of 
daim 21 further comprising a step of subjecting 
said lead cut surface, formed at said package lat- 
eral surface of said electronic component, to a plat- 55 
ing process. 

27. A method of fabricating a plurality or? electronic 
components of a resin moidec package type, said 


method comprising; 

(a) over a piete-liKe lead Irame comprising a 
plurality of b'idge parts which are formed into a 
lattice and e plurality of sets of lead parts which 
extend towards a plurality of lattice open 
spaces which are horizontally and perpendicu- 
larly, and two-di*nensional!y defined by said 
plurality of bridge parts, a step of fixing each of 
a plurality of electronic elements in a corre- 
sponding lattice open space of said plurality ol 
lattice open spaces; 

(b) a step of electrically connecting each said 
electronic element with a corresponding set of 
lead parts of said pluralrty of sets of lead parts: 

(c) a step of encapsulating said plurality of 
electronic elements and said plurality of sets of 
lead parrs with a resin so that said plurality of 
electronic elements and said plurality of sets of 
lead parts are continuous with one another 
through common paies at least in one direc- 
tion; and 

(d) a step of cutting said lead frame together 
with said resir. such ins? said plurality o! sets of 
lead pans of said lead frame are separated 
from said plurality of brioge parts respectively 
and resin cut surfaces and lead cut surfaces 
are formed at the sane time or. individual pack- 
age lateral surfaces 0? 6aid plurality of elec- 
tronic components. 

28. The electronic component fabrication method of 
daim 27. wherein said encapsulation step com- 
prises a step of having an upp^r moid element 
press said lead part of said lead frame a: a posiion 
away from said common gate. 

29. The electronic component fabrication method of 
daim 27, wherein said encapsUation step com- 
prises a step of encapsulating said plurality of sets 
of lead parts such that e bottom surface of each 
said lead part is exposed at a bottom surface of 
said resin. 

30. The electronic component fabncation method of 
daim 27 further comprising a step of forming a plu- 
rality of grooves to* guiding a cutting blade to be 
used in said cutting step in a top surface of said 
resin along said brioge pans of said lead frame. 

31. The electronic comconent fabrication method of 
daim 30. whcem said plurality of grooves are 
formed at least wne*e said resin cut surfaces and 
lead cut surfaces of sac plurality of electronic com- 
ponents are formec a: the same time. 

32. The electronic component fabrication memod of 
daim 30. wherem eacn sa»C g-oove is formed at 
least between two ad,acent electronic elements ot 
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said plurality of electronic e'emems. 

33. The electronic component fsb'ication method oi 
ctaim 30, wherein sad plurality oi grooves are 
termed horizontally and perpendicularly along said £ 
bridge pans o? said lead frame. 

34. The electronic component fabrication method of 
claim 30. whe-ein each sac g-oo^e has a bottom 
width end a lop width, saic to? width being greater ic 
than sab bottom width. 

35. The electronic component fabrication method oi 
claim 30. wherein each said groove is lormed of a 
pair of elongated grooves running parallel with each is 
other. 

36. The electronic component tab-cation method of 
daim 27 further compr ismg a step of forming a plu- 
rality of ridges for use tr. locating a cutting blade to 2C 
be used in said cutting step ir. a top surface of said 
resin along said bridge pans of said leac frame. 

37. The electronic component fabrication method of 
claim 36. wherein said plurality of ridges are formed 2S 
hori2ontaJty and perpendicularly along said bridge 
parts of said lead frame. 

38. The electronic component fabrication method of 
claim 36. wherein the maxim jm width of each said 
ridge is greater than the width of said bridge part. 

39. The electronic component fabrication method of 
daim 27 further comprising a step of subjecting 
said lead cut surfaces formed at said package lat- a 
eral surfaces of said plurality of electronic compo- 
nents to a plating process. 

40. A method for fabricating 8 plurality of electronic 
components of a resin molded package type. sa«d *o 
method comprising: 

(a) over a plate -like Tead frame comprising (i) a 
rectangular exterior frame, (fi) a plurality of 
bridge parts which are formed into a lattice to <5 
provide bridges between opposite sides of said 
rectangular exterior frame and between other 
opposite sides thereof, and (Hi) a plurality of 
sets of lead pans which extend towards a plu- 
rality of lattice open spaces which are horizon- so 
tally and perpendicularly, end two- 
dimensionatly defined by said plurality ot bridge 
parts, a step of fixing each of a plurality of elec- 
tronic elements in a corresponding lattice open 
space of said plurality of lattice open spaces: ss 

(b) a step of electrically connecting each said 
electronic element wir. e corresponding set of 
lead pans of said plurality of sets of lead pans; 

(c) a step of encapsulating said plurality of 


electronic elements and sac plurality of sets o« 
tead parts with a resin: and 
(d) a step of cutting said lead frame together 
with said resin such that resin cut surfaces and 
lead cut surfaces are formec at the same time 
on individual package lateral surfaces o: said 
ptu r ality of electronic components. 

41. The electronic element fabrication method of ctaim 
40. wherein said encapsulation step comprises a 
step of injecting a resin tnrough common gates into 
a plurality of cavities which are horizontally and per- 
pendicularly, and two<fimensbnally arranged in 
corresponding manner to said plurality of electronic 
elements and which 8re communicated with one 
another at least in one direction. 

42. The electronic component fabrication method of 
claim 40. wherein said cubing step comprises a 
step of cutting said lead frame together wit* said 
resin at a width g- eater than the width of sac bridge 
par; of said lead frame in order mat resin cut sur- 
faces and leac cut surfaces are formed at the same 
time on package lateral surfaces of rwo electronic 
components of said plurality of electronic compo- 
nents corresponding tc two adjacent electronic ele- 
ments of said plurality of elecvonic elements. 

43. The electronic component fab'ication method of 
claim 42. whe/eir. said cutting step comprises a 
step of cutting said lead frame together with sad 
resin with a sinple cubing blade having a width 
greater than the width of said bridge part of sa»d 
lead frame. 

44. The electronic component fab'ication method of 
daim 40 further comprising a step of subjecting 
said lead cut surfaces, formed on saC package tat- 
eraJ surfaces of said plurality of electronic compo- 
nents, to a p'abng process. 

45. A plate-like lead frame fry use in fabrication of an 
electronic component of a resin molded package 
type. 

said lead frame comprising: 

(a) a rectanguia' exterior frame: 

(b) a pluralrty of b'idge pats which ere formea 
into 8 lattice so as to establish connections 
between a pair of opposite sides of said recian- 
Qular exterior frame as weP as between another 
pair of opposite sees thereof; and 

(c) a plurality of sets of lead parts which extend 
towards respective lattice open spaces which 
are horizontally end perpendicularly, arc two- 
dimensional!)- oefinec by said bridge pa'ts 

46. The lead frame of c:a>m <5. 

each sec lead part comprising: 
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(a) a base eno having the sane thickness as positioning formed in an exterior frame of said lead 
sad exterior frame and said bridge part; and frame. 

(b) a leading end which is formed, having a 
width greater than the width of said base end 
and having a thickness smaller than the thick- f 
ness of said base end so as tc form a step on 
the side of a bottom surface thereof. 


47. The lead frame of claim <6. wherein a specie lead 
part of said plurality of sets of lead parts is provided '£ 
with a leading end whose top surface ares is 
greater than the area of an electronic element that 

is fixed thereon. 

48. The lead frame of claim 46. wherein e specific lead is 
part of said plurality of sets of lead parts is provided 
with a notch that is a prevention against lead slip- 
ping from a resin aher a resin molding is performed. 

49. The lead frame of claim 45. wherein said rectangu- tc 
lar exterior frame has at four come-s thereof por- 
tions defining holes to' positioning which a*e used 

in performing a resin molding process as well as in 
cutting saic plurality of sets of lead par is. 

2$ 

50. The lead frame of claim ^5. wnerein said rectangu- 
lar exterior frame has at one side thereof portions 
defining a plurality of feed holes. 

51. A mold assembly for use in fabrication of an elec- so 
ironic component of a resin molded package type, 
said mold assembly comprising; 


(e) a lower mold element onto which e lead 
frame with a plurality of electronic elements s* 
which are arranged horizontally and perpendic- 
ularly, and two-dimensionaJly is placed; 

(b) an upper moid element that defines e plural- 
ity of cavities which are horizontally end per- 
pend cula/iy. and two-dimensionaliy arranged *o 
correspondingly to said plurality of electronic 
elements and which are communicated with 
one another at least in one direction: and 

(c) common gates through which a resin is 
injected into said plurality of cavities. *s 


52. The mold assembly of claim Si. wherein said plu- 
rality of cavities are communicated with one 
another via open spaces having the same heigh! as 
said cavities. « 

53. The mold assembly of claim 51. wherein said upper 
mold element ts provided with a plurality of 
recesses, each of said recesses having a depth 
capable of forming most of each said cavity. u 

54. The mow assembly of claim 5".. wherein at least 
one of said upper and lower moid elements is pro- 
vided with pins which ere inserted into holes for 
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